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9:30

10:30

10:35

10:40

10:50

ADMINISTRATIVE
ITEMS

FAIRFAX COUNTY

BOARD OF SUPERVISORS

November 17, 2015

Presentations

Presentation of the 2014 Transportation Advisory Commission
Transportation Achievement Award

Presentation of the Barbara Varon Award

Presentation of the Environmental Quality Advisory Council
(EQAC) Annual Report

Items Presented by the County Executive

Authorization to Advertise Proposed Amendments to the Public
Facilities Manual Re: National Oceanic and Atmospheric
Administration (NOAA) Atlas 14 Rainfall Data

Designation of Plans Examiner Status under the Expedited Land
Development Review Program

Authorization to Advertise a Public Hearing for a Spot Blight
Abatement Ordinance for 3506 ElImwood Drive, Alexandria, VA
22303 (Lee District)

Installation of a “Watch for Children” Sign as Part of the
Residential Traffic Administration Program (Sully District)

Streets into the Secondary System (Dranesville and Providence
Districts)

Authorization to Advertise a Public Hearing on the Acquisition of
Certain Land Rights Necessary for the Construction of the Hunter
Mill @ Mystic Meadow Roundabout (Providence District)

Extension of Review Period for 2232 Application (Mount Vernon
District)

Authorization to Advertise a Public Hearing to Consider an
Ordinance to Amend and Readopt Fairfax County Code Sections
7-2-5 and 7-2-13 Relating to Election Precincts and Polling
Places (Hunter Mill, Dranesville and Springfield Districts)
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INFORMATION
ITEMS
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BOARD OF SUPERVISORS
November 17, 2015

Supplemental Appropriation Resolution AS 16115 for Various
Fairfax County Agencies to Accept Department of Homeland
Security Urban Areas Security Initiative Subgrant Awards from
the Government of the District of Columbia Homeland Security
and Emergency Management Agency

Authorization for the Department of Neighborhood and
Community Services to Apply for and Accept Grant Funding from
the Metropolitan Washington Council of Governments, Enhanced
Mobility of Seniors and Individuals with Disabilities Program, in
Support of the Purchase of Wheelchair-Lift Equipped Vehicles

Authorization for the Certification of Consistency with the
Consolidated Plan as Required by U.S. Department of Housing
and Urban Development In Order to Apply for Continuum of Care
Program Funding

Adoption of a Resolution Approving the Issuance by the Fairfax
County Economic Development Authority of Revenue Bonds for
the Benefit of the Oakcrest School

Approval of State Litter Prevention and Recycling Grant Funding
Transfer to Clean Fairfax Council, Incorporated

Approval of a Resolution Endorsing Projects Being Submitted for
Fiscal Year 2017 Regional Funding through the Northern Virginia
Transportation Authority

Approval of Project Agreement for Northern Virginia
Transportation Authority Funding for the Innovation Center
Metrorail Station Project (Dranesville District)

Phase 2 - Consulting Support for NG9-1-1 Program
Management and Technical Assistance for Regional
Procurement Activities

Fairfax-Falls Church Community Services Board Fee Schedule
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PUBLIC HEARINGS

To be deferred

FAIRFAX COUNTY

BOARD OF SUPERVISORS

November 17, 2015

Matters Presented by Board Members

Closed Session

Public Hearing to Receive Comment from Citizens on the
Proposed Legislative Program to be Presented to the 2016
Virginia General Assembly

Decision Only on Amendments to the Fairfax County Code to:
Adopt New Chapter 108.1 (Noise Ordinance), Repeal Chapter
108 (Noise Ordinance), and Repeal Article 6 (Excessive Sound
Generation in Residential Areas and Dwellings Ordinance) to
Chapter 5 (Offenses)

Public Hearing on Adoption of a Proposed Amendment to the
2011 Official County Soils Map, Chapter 107 (Problem Soils) of
the Code of the County of Fairfax, Virginia Related to the
Extent of Naturally Occurring Asbestos (NOA)

Public Hearing on a Proposed Amendment to the Zoning
Ordinance Re: Donation Drop-Off Boxes

Public Hearing on a Proposed Amendment to Chapter 41.1 of
the Fairfax County Code Regarding Cruelty to Animals,
Including Dog Tethering

Public Hearing on Proposed Plan Amendment S13-CW-T1,
Leland Road Extension, Located West of the Current Terminus
at Pickwick Road (Sully District)

Public Hearing on Proposed Plan Amendment 2015-IV-T1,
Newington Road, Located East of Cinder Bed Road and West
of Telegraph Road (Mount Vernon District)

Public Hearing to Establish the London Towne Community
Parking District (Sully District)

Public Hearing on a Proposal to Prohibit Through Truck Traffic
on Lewinsville Road — Eastern Portion (Dranesville District)

Public Hearing on a Proposal to Prohibit Through Truck Traffic
on Lewinsville Road — Western Portion (Dranesville District)

Public Hearing on a Proposed Zoning Ordinance Amendment
Re: Alternative Lending Institutions



FAIRFAX COUNTY
BOARD OF SUPERVISORS
November 17, 2015

PUBLIC HEARINGS
(Continued)

4:30 Public Hearing to Establish the Twinbrook Community Parking
District (Braddock District)

4:30 Public Hearing to Consider Parking Restrictions on Port Royal
Road, Woodruff Court, Forbes Place (Braddock District)

4:30 Public Hearing to Consider Parking Restrictions on Sullyfield
Circle and Parke Long Court (Sully District)



Fairfax County, Virginia

BOARD OF SUPERVISORS
AGENDA

Tuesday
November 17, 2015

9:30 a.m.

PRESENTATIONS

RECOGNITIONS

e CERTIFICATE — To recognize the Ad Hoc Police Practices Review Commission
for its work. Requested by Chairman Bulova.

e RESOLUTION — To recognize Judith Beattie for 48 years of service as director
and most recently owner of Hunter Mill Country Day School. Requested by
Supervisor Hudgins.

e RESOLUTION — To recognize John Mason for his work as the CEO of the
Workhouse Arts Foundation. Requested by Supervisor Hyland.

e RESOLUTION — To recognize Louise Cleveland for her service in the Mount
Vernon District. Requested by Chairman Bulova.

¢ RESOLUTION — To recognize Bob Chase for his work as the founder and leader
of the Northern Virginia Transportation Alliance. Requested by Supervisor
Herrity.

o CERTIFICATE — To recognize the International Association of Firefighters Local

2068 for its success during the 2015 Fill the Boot Campaign. Requested by
Chairman Bulova.

— more —



Board Agenda Item
November 17, 2015

RECOGNITIONS

e PROCLAMATION — To designate December 1, 2015, as HIV/AIDS Awareness
Day in Fairfax County. Requested by Chairman Bulova.

STAFF:
Tony Castrilli, Director, Office of Public Affairs
Bill Miller, Office of Public Affairs



Board Agenda Item
November 17, 2015

10:30 a.m.

Presentation of the 2014 Transportation Advisory Commission Transportation
Achievement Award

ENCLOSED DOCUMENTS:
None

PRESENTED BY:
Jeffrey M. Parnes, Chairman of the Transportation Advisory Commission




Board Agenda Item
November 17, 2015

10:35 a.m.

Presentation of the Barbara Varon Award

ENCLOSED DOCUMENTS:
None.

PRESENTED BY:
The Honorable Emilie Miller, Barbara Varon Volunteer Award Selection Committee




Board Agenda Item
November 17, 2015

10:40 a.m.

Presentation of the Environmental Quality Advisory Council (EQAC) Annual Report

ENCLOSED DOCUMENTS:
None. The Environmental Quality Advisory Council Annual Report is available online at:
www.fairfaxcounty.gov/egac/report

PRESENTED BY:
Stella Koch, Chairman, Environmental Quality Advisory Council



http://www.fairfaxcounty.gov/eqac/report

Board Agenda Item
November 17, 2015

10:50 a.m.

Iltems Presented by the County Executive
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Board Agenda Item
November 17, 2015

ADMINISTRATIVE - 1

Authorization to Advertise Proposed Amendments to the Public Facilities Manual Re:
National Oceanic and Atmospheric Administration (NOAA) Atlas 14 Rainfall Data

ISSUE:

Board of Supervisors’ authorization to advertise public hearings on proposed
amendments to Chapter 6 (Storm Drainage) and Chapter 13 (PFM Structure,
Interpretations, Definitions, Abbreviations, and Unit Conversion Tables) of the Public
Facilities Manual (PFM) related to National Oceanic and Atmospheric Administration
(NOAA) Atlas 14 rainfall data. The proposed amendments are necessary to utilize the
latest and most comprehensive rainfall data available in the design of storm drainage
facilities, floodplain determinations, and adequate outfall determinations.

RECOMMENDATION:
The County Executive recommends that the Board authorize the advertisement of the
proposed amendments as set forth in the Staff Report dated November 17, 2015.

The proposed amendments to the PFM have been prepared by the Department of
Public Works and Environmental Services (DPWES) and coordinated with the Office of
the County Attorney. The proposed amendments have been recommended for
approval by the Engineering Standards Review Committee.

TIMING:

Board action is requested on November 17, 2015, to provide sufficient time to advertise
public hearings on December 9, 2015, before the Planning Commission and on
February 2, 2016 at 4:00 p.m., before the Board.

BACKGROUND:

Rainfall intensity, duration, amount, and frequency data is used in the design of storm
sewers, ditches, channels, inlets, and stormwater management systems including
detention and water quality control facilities. Rainfall data is also used to determine
flows in streams to calculate floodplain limits and the adequacy of stormwater outfalls.
The data in NOAA Atlas 14 Precipitation-Frequency Atlas of the United States (NOAA
Atlas 14) supersedes the data in Weather Bureau Technical Paper No. 40 Rainfall
Frequency Atlas of the United States (TP-40) and National Weather Service (NWS)
NOAA Technical Memorandum NWS Hydro-35 Five- to 60-Minute Precipitation

11
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Frequency for the Eastern and Central United States (Hydro-35) rainfall atlases that
were published in 1961 and 1977, respectively. NOAA Atlas 14 is based on more
recent and extended data sets, currently accepted statistical approaches, and improved
mapping techniques. The rainfall data in the PFM, which is based on TP-40 and Hydro-
35 rainfall atlases, needs to be updated to reflect the best available data. Additionally,
use of NOAA Atlas 14 rainfall data is required under the County’s Stormwater
Management Ordinance for the 24-hour duration design storms specified in the
ordinance. Pursuant to a May 6, 2014, Technical Bulletin from the Department of Public
Works and Environmental Services (DPWES) the industry was advised of the
requirement to use NOAA Atlas 14 rainfall data and, since that date, has been using the
NOAA Atlas 14 data to design stormwater management facilities.

NOAA Atlas 14 rainfall data is available for three weather stations in or near the County.
While it is true that rainfall intensities and amounts can vary significantly at different
locations for a given storm event, statistically, rainfall intensities and amounts for the
design storms used for engineering analysis in the PFM are similar at all three stations.
Therefore, for consistency and ease of application, DPWES staff determined that data
from only the Vienna Tysons Corner station should be used in the PFM. The Vienna
Tysons Corner station was selected because it is the most centrally located and
therefore most representative of long term statistics for the County as a whole. Itis also
the most conservative (i.e. has the highest value) of the three stations for 100-year 24-
hour rainfall amounts.

Most computer software that performs hydrologic computations available from both
federal government and private sector sources has been updated to incorporate NOAA
Atlas 14 rainfall data. NOAA Atlas 14 rainfall data is distributed online through NOAA'’s
Precipitation Frequency Data Server.

PROPOSED AMENDMENTS:

Using NOAA Atlas 14 rainfall data from the Vienna Tysons Corner Station, the proposed
amendments update tables, plates, and example problems in the PFM. This update
also includes several new plates, the deletion of several existing plates, and some
additional explanatory material for the acceptable hydrologic methods included in the
PFM. Portions of the new rainfall intensity-duration-frequency curves in PFM plates 3A-
6 and 3B-6 were generated using regression equations, based on NOAA Atlas 14 data,
from the Virginia Department of Transportation (VDOT) Drainage Manual.

12
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REGULATORY IMPACT:

No new regulatory requirements are proposed. A small number of existing floodplain
studies must be reviewed prior to using flood elevations and boundaries from those
studies for design and regulatory purposes to determine if revisions to the studies are
needed. This will occur during the normal development review process as plans are
submitted for approval. The floodplain studies that were performed to determine the
floodplain limits and elevations of Special Flood Hazard areas depicted on Federal
Emergency Management Agency (FEMA) maps are not impacted by the NOAA Atlas 14
data.

FISCAL IMPACT:

There is no fiscal impact to the County. Due to greater 100-year storm rainfall amounts,
new stormwater management ponds will need to be slightly larger (height or footprint)
resulting in increased construction costs.

ENCLOSED DOCUMENTS:
Attachment 1 - Staff Report Dated November 17, 2015

STAFF:

Robert A. Stalzer, Deputy County Executive

James W. Patteson. P.E., Director, Department of Public Works and Environmental
Services (DPWES)

William D. Hicks, P.E., Director, Land Development Services, DPWES

13



Attachment 1

DEPARTMENT OF PUBLIC WORKS AND ENVIRONMENTAL SERVICES

STAFF REPORT

PROPOSED COUNTY CODE AMENDMENT

v | PROPOSED PFM AMENDMENT

APPEAL OF DECISION

WAIVER REQUEST

Proposed Amendments to the Public Facilities Manual Re: National Oceanic and
Atmospheric Administration (NOAA) Atlas 14 Rainfall Data

Authorization to Advertise November 17, 2015
Planning Commission Hearing December 9, 2015
Board of Supervisors Hearing February 2, 2016

Code Development and

Compliance Division
Prepared by: JAF (703) 324-1780

November 17, 2015
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STAFF REPORT
. Issues:

Proposed amendments to Chapter 6 (Storm Drainage) and Chapter 13 (PFM
Structure, Interpretations, Definitions, Abbreviations, and Unit Conversion Tables) of
the Public Facilities Manual (PFM) related to National Oceanic and Atmospheric
Administration (NOAA) Atlas 14 rainfall data. The proposed amendments are
necessary to utilize the latest and most comprehensive rainfall data available in the
design of storm drainage facilities, floodplain determinations, and adequate outfall
determinations.

. Recommended Action:

Staff recommends that the Board of Supervisors (the Board) adopt the proposed
amendments to Chapter 6 (Storm Drainage) and Chapter 13 (PFM Structure,
Interpretations, Definitions, Abbreviations, and Unit Conversion Tables) of the PFM.
. Timing:

Board of Supervisors authorization to advertise — November 17, 2015

Planning Commission Public Hearing — December 9, 2015

Board of Supervisors Public Hearing — February 2, 2016

Effective Date — February 3, 2016 at 12:01 a.m.

. Source:

Department of Public Works and Environmental Services (DPWES)

. Coordination:

The proposed amendments to the PFM have been prepared by the Department of
Public Works and Environmental Services and coordinated with the Office of the

County Attorney. The proposed amendments have been recommended for approval
by the Engineering Standards Review Committee.

. Background:

Rainfall intensity, duration, amount, and frequency data is used in the design of
storm sewers, ditches, channels, inlets, and stormwater management systems
including detention and water quality control facilities. Rainfall data is also used to
determine flows in streams to calculate floodplain limits and the adequacy of

15



stormwater outfalls. The data in NOAA Atlas 14 Precipitation-Frequency Atlas of the
United States (NOAA Atlas 14) supersedes the data in Weather Bureau Technical
Paper No. 40 Rainfall Frequency Atlas of the United States (TP-40) and National
Weather Service (NWS) NOAA Technical Memorandum NWS Hydro-35 Five- to 60-
Minute Precipitation Frequency for the Eastern and Central United States (Hydro-35)
rainfall atlases that were published in 1961 and 1977, respectively. NOAA Atlas 14
is based on more recent and extended data sets, currently accepted statistical
approaches, and improved mapping techniques. The rainfall data in the PFM, which
is based on TP-40 and Hydro-35 rainfall atlases, needs to be updated to reflect the
best available data. Additionally, use of NOAA Atlas 14 rainfall data is required
under the County’s Stormwater Management Ordinance for the 24-hour duration
design storms specified in the ordinance. Pursuant to a May 6, 2014, Technical
Bulletin from DPWES the industry was advised of the requirement to use NOAA
Atlas 14 rainfall data and, since that date, has been using the NOAA Atlas 14 data to
design stormwater management facilities.

NOAA Atlas 14 rainfall data is available for three weather stations in or near the
County. While it is true that rainfall intensities and amounts can vary significantly at
different locations for a given storm event, statistically, rainfall intensities and
amounts for the design storms used for engineering analysis in the PFM are similar
at all three stations. Therefore, for consistency and ease of application, DPWES
staff determined that data from only the Vienna Tysons Corner station should be
used in the PFM. The Vienna Tysons Corner station was selected because it is the
most centrally located and therefore most representative of long term statistics for
the County as a whole. It is also the most conservative (i.e. has the highest value)
of the three stations for 100-year 24-hour rainfall amounts.

Most computer software that performs hydrologic computations available from both
federal government and private sector sources has been updated to incorporate
NOAA Atlas 14 rainfall data. NOAA Atlas 14 rainfall data is distributed online
through NOAA'’s Precipitation Frequency Data Server.

. Proposed Amendments

Using NOAA Atlas 14 rainfall data from the Vienna Tysons Corner Station, the
proposed amendments update tables, plates, and example problems in the PFM.
This update also includes several new plates, the deletion of several existing plates,
and some additional explanatory material for the acceptable hydrologic methods
included in the PFM. Portions of the new rainfall intensity-duration-frequency curves
in PFM Plates 3A-6 and 3B-6 were generated using regression equations, based on
NOAA Atlas 14 data, from the Virginia Department of Transportation (VDOT)
Drainage Manual.

16



H. Reqgulatory Impact:

No new regulatory requirements are proposed. A small number of existing
floodplain studies must be reviewed prior to using flood elevations and boundaries
from those studies for design and regulatory purposes to determine if revisions to
the studies are needed. This will occur during the normal development review
process as plans are submitted for approval. The floodplain studies that were
performed to determine the floodplain limits and elevations of Special Flood Hazard
areas depicted on Federal Emergency Management Agency (FEMA) maps are not
impacted by the NOAA Atlas 14 data.

I. Fiscal Impact:

There is no fiscal impact to the County. Due to greater 100-year storm rainfall
amounts, new stormwater management ponds will need to be slightly larger (height
or footprint) resulting in increased construction costs.

J. Attached Documents:

Attachment A — Amendments to Chapter 6 (Storm Drainage)
Attachment B — Amendments to Chapter 13 (PFM Structure, Interpretations,
Definitions, Abbreviations, and Unit Conversion Tables)

17
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Attachment A

Proposed Amendments to Chapter 6 (Storm Drainage)
of
The Fairfax County Public Facilities Manual

Amend §6-0800 (Hydrologic Design), subsection 6-0802 (NRCS Hydrology) by revising it to
read as follows:

NRCS Hydrology consists of Technical Release Number 20 (TR-20), and Technical Release
Number 55 (TR-55), NRCS National Engineering Handbook (NEH) Part 630, and associated
software applications including the COE HEC-1 and HEC-HMS software; NRES-applications.
This hydrology is preferred and acceptable for all applications except where prior floodplain
studies for adopted floodplains used the Anderson Formula. Supplemental Curve Number (CN)
values developed for certain runoff reduction practices are provided herein. The NOAA C 24-
hour rainfall distribution shall be used with NRCS Hydrology (Plates 47A-6, 47B-6, & 48-6).

Amend §6-0800 (Hydrologic Design), subsection 6-0803 (Rational Formula) by revising the
introductory paragraph to read as follows:

The Rational Formula, Q = C{CIA, is acceptable for the determination of peak flows for drainage
areas of 200 acres and under, except it is not authorized for designing detention/retention
facilities with drainage areas greater than 20 acres. The Rational Formula (i.e. Modified Rational
Method) may be used for the design of detention/retention facilities of 20 acres and less provided
that the “C” factor for unimproved areas does not exceed 0.15 on storm frequencies of 2 years or
less and the facility is in full compliance with all other requirements of § 6-1600 ef seq. The
product of C¢ x C should not exceed 1.0.

Q = Rate of runoff (cfs)

Cr = Correction Factor for ground saturation

C = Runoff Coefficient (ratio of runoff to rainfall)
I = Rainfall Intensity (in./hr.)

A = Area of drainage basin (acres)

CrValues

1.0 - 10-year or less
1.1 - 25-year

1.2 - 50-year

1.25 - 100-year

Amend §6-0800 (Hydrologic Design), subsection 6-0803 (Rational Formula) by revising
paragraph 6-0803.2 to read as follows:

6-0803.2 Rainfall Intensity (I) shall be determined from the rainfall frequency curves shown in

Plate 3A-6 or the table in Plate 3B-6 Fable-6-6-(Horineremental-unithydrograph). The 2-hour

unit hydrographs in Table 6.6 and the 2-hour rainfall distributions in Table 6.18 shall be used for
the design of detention facilities unless other unit hydrographs or rainfall distributions are

18
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approved by the Director as appropriate for specific applications. When using the Modified
Rational Method in determining the required storage volume for detention facilities, an iterative
process is normally used to determine the critical storm duration and hydrograph that results in
the maximum storage volume to be detained. For ease of application and uniformity in design of
detention facilities, use of the unit hydrographs in Table 6.6 replaces that iterative process. The
10-year storm frequency shall be used to design the storm drains (minor drainage systems); the
100-year storm frequency shall be used to design the drainageways of the major drainage system.

Amend §6-0800 (Hydrologic Design), subsection 6-0805 (Other Hydrologies) by revising it
to read as follows:

6-0805 Other Hydrologies.
It is recognized that there are many hydrologies available, especially in the form of computer

software. Other hydrologies may be approved by the Director for specific applications provided
it is demonstrated that the alternatives are appropriate for the purpose intended.

6-0806 Runoff Coefficients and Inlet Times (Table 6.5)

6-08056.1 The lowest range of runoff coefficients may be used for flat areas (areas where the
majority of the grades are 2 percent and less).

6-08056.2 The average range of runoff coefficients should be used for intermediate areas (areas
where the majority of the grades are from 2 percent to 5 percent).

6-08056.3 The highest range of runoff coefficients shall be used for steep areas (areas where the

majority of the grades are greater than 5 percent), for cluster areas, and for development in clay soils
areas.

6-08067 Incremental Unit Hydrograph — 1 lmpervieus-Aere Inch of Runoff per Acre

Two-hour unit hydrographs for use with rational formula hydrology are presented in Table 6.6.
To use the unit hydrographs, multiply the total rainfall amount (inches) in Table 6.19 for the 2-
hour design storm by the rational formula runoff coefficient, including the correction factor for
ground saturation, and drainage area (acres) to obtain the runoff volume in inches per acre.
Multiply the runoff volume by the unit hydrograph values in Table 6.6 to generate the
hydrograph values (cfs) for the design storm.

Amend §6-0800 (Hydrologic Design), Table 6.6 (Incremental Unit Hydrograph Intensities-
Inches/Hour) by revising it to read as follows:

19
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Table 6.6 Incremental Unit Hydrograph CFS

TIME

(Minute) 4 -5 Minute £:=10 Minute t:=15 Minute
5 2451 1103 0754
10 1.582 2127 1.579
15 117 1.638 1.805
2 0934 1432 1508
2 0175 0881 1052
30 0658 0721 0819
35 0.574 0.608 0.676
40 0502 0525 0571
45 0453 0456 0488
50 0407 0403 0421
55 0373 0.365 0.367
60 0341 0329 0317
65 0313 0301 0290
70 0.285 0.275 0.265
75 0.256 0.247 0.238
80 0.227 0.219 0.212
8 0499 0492 0485
% 0471 0.164 0160
% 0142 0437 0432
100 0114 0410 0105
105 0.086 0083 0.080
110 0057 0.054 0052
120 0000 0000 0.000
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Amend §6-1000 (Open Channels), subsections 6-1009 (Example — Paved Ditch
Computations), 6-1010 (Example — Paved Ditch Computations), and 6-1011 (Example —
Paved Ditch Computations) by revising them to read as follows:

6-1009 Example — Paved Roadside Ditch Computations.

Example based on the VDOT method for design of roadside ditches (See VDOT Drainage
Manual). The Rational Formula is used to determine the flow in each ditch segment beginning
with the most upstream segment and proceeding downstream. To calculate the flow in each
successive downstream segment, the Rational Formula CA values from all the upstream
segments are added to the CA value for the segment being analyzed. The rainfall intensity for
the segment being analyzed is the lesser of the rainfall intensity for that segment or the rainfall
intensity of the previous segment minus 0.1 in/hr. This is a simplifying assumption or
approximation of the actual rainfall intensity that is used for computational efficiency. If the
computed flow in any segment decreases from the previous segment, the flow is held at the
higher value until the flow for the next segment increases. After computing the flows, determine
the velocities, depth of flow, and the need for channel linings in accordance with § 6-1002.
Given or assumed ¢values below vary with projectsy:.

6-1009.1 Q=CIA

Where:

C=0.9 for paved area

C=0.5 for unpaved drainage area within normal rights-of-way
C=0.3 for drainage area outside normal rights-of-way (ROW)

“I”” is based on the 2-year rainfall curve with time of concentration dependent upon average
width, grade and type of cover, (5 percent and average grass in this case).

A =100 x Width Strip
43,560
Where:
A = area (acres)
Width Strip = width (ft.)
Length of ditch segment = 100 feet

6-1009.2 Typical Section: 24-foot pavement, road is crowned and 12 feet of pavement drains to
ditch, ditch having 3:1 front slope and 2:1 back slope.

6-1009.3 (91-06-PFM) From “Virginia Erosion and Sediment Control Handbook,” Chapter 5,
mostly silt loam with a short section of ordinary firm load.

6-1009.4 (91-06-PFM) Allowable Velocity: From Table 5-22 in the “Virginia Erosion and Sediment
Control” use 3 fps as permissible velocity for silt loam and 3.5 fps for ordinary firm loam.

6-1009.5 Normal right-of-way width = 18 50 feet.
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6-1009.6 Width Strip Drained: To be determined from cross-sections, aerial photographs,

topographical sheets or field observation (to be measured from outside edge of pavement of the

ROW to the nearest multiple of 10 feet).

6-1009.7 (61-98-PFM) Where vegetative linings are used, n=0.050 should be used and a

velocity of 4 fps should be the upper permitted maximum.

6-1010 Example — Paved Roadside Ditch Computations (continued).

L2 “A” “CA” Values for 100 feet of ditch, using various widths-andreughnessfactors.

Neo-Pavement = 12ft.Pavement  24-ft. Pavement
Computations
—43,560
——Computations
—43.560

Width of strip
outside ROW

W

30

CA unpaved area

CA unpaved area

outside ROW

Wx100x0.3
43,560
0.021 +
0.028 +
0.041 +
0.069 +
0.103 +
0.138 +

in ROW

13x100x0.5

43,560
0.015

CA pavement

in ROW

12x100x 0.9

43,560
0.025 =

CA
Total

24




From 2-year Curve — RAINFALL

Duration (minutes) 6 7 8 9 10 11 12 13 14 15

Intensity 4.8 4.6 44 43 41 4.0 3.9 37 3.6 35

3.0 4.7 45 44 4.2 3.8

Table-6.17Ti £C . U p 1 Ditel

A0 Width Strin + 1 1

30-ft Woidth-Steip te—6-minutes;—1-4-8-inthr:

4{\ ff \Xlir]fh Q&rin t 1 1

Ot Width-Strip t—F-minutes,——-4-6-4nthrs

100 £ Width - Strin + 1 1

1004 Woidth-Steip te—0-minutes;— 14 nthr:

150 \XIiAfh Q+rin + 1 1

04t Width-Strip t— 2 minutes—-3-9anthrs

Table 6.17 Time of Concentration to Use* — Roadside Ditch

Width of strip outside ROW Time of concentration (t.) Rainfall intensity (I)
feet minutes in./hr.
30 6 3.0
40 7 4.7
60 9 4.4
100 10 42
150 12 39
200 14 3.6

* Time of Concentration is based on Plate 4-6.

6-1011 Example — Paved Roadside Ditch Computations (continued). Deerease—F-value- 01
o e £ b additional 100 feet q - the diteh,

T e o is L on Pl 3
COMPUTATIONS

Sta. 136 + 00 to 142 + 00 (Ditch #1) and Sta. 149 + 50 to 157 + 50 (Ditch #2)

Check Point Width of strip ~ CA segment CA total 1 (CAxI=Q
Outside ROW
Ditch #1
Sta. 136+00
30 feet 0.061 0.061 5.0 in/hr 0.061 x 5.0 =0.3050 cfs
Sta. 137+00 0-060 0-060-%4-8=0-2880-¢fs
40 feet 0.068 0.129 4.7 in/hr 0.129 x 4.7 =0.6063 cfs

25



01NN W~

wn A A DA DB P D PSP D P W W LW W LW W W W W WRNNMNDNDNDNDDNNDNDNDDN = e e = e
S O 0 N bk WD = O 0 0NN DR WD R, OOV NDE W, OO WD — OO

Sta. 138+00 0-07H0431 043+x4-6=0-6026-¢f5
4.2 in/hr 0.238 x 4.2 =0.9996 cfs

100 feet 0.109 0.238
Sta. 139+00 0.119/0.250 0250 x 4.1 —1.0250-¢fs
100 feet 0.109 0.347 4.1 in/hr 0.347x4.1 =1.4227 cfs
Sta. 140+00 0-H9/0.369 0369 x4.0—14760-¢fs
40 feet 0.068 0.413 4.0 in/hr 0.413x4.0=1.6520 cfs
Sta. 141+00 0:071/0-440 0:440x3.9=17160-¢fs
40 feet 0.068 0.481 3.9 in/hr 0.481x3.9=1.8759 cfs
Sta. 142+00 0071051 OS5 H 38 =19H 8 ety
Ditch #2
Sta. 157+ 50
40 feet 0.068 0.068 4.7 in/hr 0.068 x 4.7 =0.3196 cfs
Sta. 156+50 0:096 0:096x4.6=0.6228¢fs
60 feet 0.081 0.149 4.4 in/hr 0.149 x 4.4 = 0.6556 cfs
Sta. 155+50 0-H6/0212 0212 %43 —0.9116-¢fs
100 feet 0.109 0.258 4.2 in/hr 0.258 x 4.2 = 1.0836 cfs
Sta. 154+50 01440356 0356 x41=14596+¢fs
200 feet 0.178 0.436 3.6 in/hr 0.436 x 3.6 =1.5696 cfs
Sta. 153+50 02H-0-567 0367 x3-6—2042¢fs
200 feet 0.178 0.614 3.5 in/hr 0.614x3.5=2.1490 cfs
Sta. 152+50 0210778 0-778%3.5=27230-¢fs
150 feet 0.143 0.757 3.4 in/hr 0.757 x 3.4 =2.5738 cfs
Sta. 151+50 0.178/0.956 0.956 % 3.4 —3.2504-¢fs
100 feet 0.109 0.866 3.3 in/hr 0.866 x 3.3 =2.8578 cfs
Sta. 150+50 0-H91-075 1075 %33 35475ty
60 feet 0.081 0.947 3.2 in/hr 0.947 x 3.2 =3.0304 cfs
Sta. 149+50 00914166 1166x32=37312¢fs

Amend §6-1300 (Retention, Detention, and Low Impact Development Facilities), subsection
6-1302 (Rooftop Storage) by revising it to read as follows:

6-1302 Rooftop Storage

6-1302.1 Rooftop storage shall be designed to meet the water quantity control requirements of

the Storm Water Management Ordinance detain-the +0-year, 2-hour storm;-and-emergeney
6 w-provisionsmustbe oto-discharge the 100-year 30-minute storm(See-§-6

a
----- O—C ) v O

6-1302.2 dH+614-PEMY The roof drainage system shall be designed in accordance with the
Uniform Statewide Building Code, including emergency overflow requirements H-a-proper

decion him edfo he 10 e orm en a age Norm he nrovaded—fo
s . s W v Aaed

6-1302.3 Rainfs orm-thi g 3 A2 A ae h
inehes—The roof shall be designed to address the live load requirements of the Uniform
Statewide Building Code taking into consideration the maximum water surface elevation
produced by the design storm for emergency overflow.
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6-1302.64 Detention rings shall be placed around all roof drains that do not have controlled flow.

6-1302.64A The number of holes or size of openings in the rings shall be computed based on the
area of roof drained and runoff criteria.

6-1302.64B The minimum spacing of sets of holes is 2 inches center-to-center.

6-1302.64C The height of the ring is determined by the roof slope and shall be 3 2.56 inches
maximum.

6-1302.64D The diameter of the rings shall be sized to accommodate the required openings and, if
scuppers are not provided, to allow the +00-year emergency overflow design storm to overtop the
ring (overflow design is based on weir computations with the weir length equal to the circumference
of the detention ring).

6-1302.7 The maximum time of drawdown on the roof shall not exceed 7 24 hours for the 10-
year design storm.

6-1302.8 Josam Manufacturing Company and Zurn Industries, Inc. market “controlled-flow”
roof drains. These products, or their equivalent, are accepted by the County.
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6-1302.9 Computations required on plans:

6-1302.9A Roof area in square feet

6-1302.9B Storage provided at 3 2.56 inches depth

6-1302.9C Maximum allowable discharge rate

6-1302.9D Inflow-outflow hydrograph analysis or acceptable charts. (For Josam Manufacturing
Company and Zurn Industries, Inc. standard drains, the peak discharge rates as given in their
charts are acceptable for drainage calculation purposes without requiring full inflow-outflow
hydrograph analysis.)

6-1302.9E Number of drains required

6-1302.9F Sizing of openings required in detention rings

6-1302.9G Sizing of ring to accept openings and to pass +00-year the emergency overflow
design storm

6-1302.10 Example:
Given:

Building with flat roof 200 feet x 50 feet;;

Pre-development coefficient of runoff:, eC = 0.40;

Post-development coefficient of runoff, C =0.9;

Pre-development time of concentration, t, = 10 minutes;

Post-development time of concentration, t. = 5 minutes;

Pre-development rainfall intensity for a 10-year storm with a t; = 10 minutes, [ = 5.45 in/hr;
Post-development rainfall intensity for a 100-year storm with a t, = 5 minutes, [ =9.1 in/hr;
Total rainfall for a 2-hour 10-year storm is 2.56 inches.

Computations:
6-1302.10A Roof Area = 200 ft. x 50 ft. = 10,000 ft*

6-1302.10B Storage provided at 3 2.56 inches of depth: Vol. = (10,000 ft*)(3 2.56 in.)(1/12) =
2.5002133.33 ft’

6-1302.10C Maximum allowable discharge (pre-development rate of runoff) for the 10-year
storm

Q =CIA = (0.4)(5:92 5.45)(927.2/693(10,000/43,560)
Q=054 0.50 cfs
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6-1302.10D From Plate 37-6, One set of holes with 3 2.56 inches of water will predueeraneff
of have a discharge of 6 5.12 gpm or 8:0434 0.0113 cfs. See Plate 38-6 for a diagram of a typical
ponding ring.

6-1302.10E Number of drains required for 10,000 square feet roof area equals under the
Uniform Statewide Building Code is two.

6-1302.10F Sizing of openings:

Allowable discharge per drain = 0.50 cfs/2 = 0.25 cfs
Number of hole sets = allowable discharge divided by 8:6434 0.0113 cfs/one set of holes
Number-ofholes—054¢cfs/two-drains
00134 cfs/onesetof holes
201-sets-ofholesper-drain(use 20-sets-ofholes)
Number of hole sets = 0.25 cfs /0.0113 cfs = 22.1 sets of holes per drain (use 22 sets of holes)

6-1302.10G Size of ring:

Hole sets spaced 2 inches on center

Circumference = B 1 x diameter

(26 22 sets) (2 inches/set) = B T x diameter

D =4273 14.01 inches, use 15 inches (see below if separate emergency overflow is not
provided).

6-1302.11 If detention rings are to act as emergency overflow measures and assuming a 100-
year design storm:

Q100=CIA; t. =5 minutes; C = 1.0 (including correction factor for 100-year frequency storm);
A =10,000 £t*/43,560 = 0.23 ac.
Q100 = (1.0)(9-84 9.10)(0.23 ac.) = 2:26 2.09 cfs (use 1.045 cfs per drain)

Weir formula: Q = CLH*?
C=333
L =B 1D (circumference)

H=24mor017f 2.56 in. or 0.21 ft.

Assume all hole sets are clogged and the maximum allowable water depth on the roof is 5 inches,
or 2.44 inches above the 32.56-inch high ring.

Q=CLH*?
Q (per drain) = 226 1.045 cfs = 3.33 B tD(6-470.21)*?

D =3.08-f6r36:98n-1.04 ft. or 12.46 in.
Use diameter of 37 15 inches
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Amend §6-1300 (Retention, Detention, and Low Impact Development Facilities), subsection
6-1305 (Retention and Detention Ponds), paragraph 1305.9 by revising it to read as follows:

6-1305.9 Table 6.6 andPlate-46-6 shows inflow hydrographs for various 10-year, 2-hour storms
with times of concentration from 5 minutes to 30 minutes.

Amend §6-1300 (Retention, Detention, and Low Impact Development Facilities), Table 6.18
(Rainfall Distribution) and Table 6.19 (Storm Volume in Inces of Rainfall), by revising
them to read as follows:

Table 6.18 Rainfall Distribution

Time Total Precip Total Precip Increm Precip Increm Precip
minutes in. ft. in. ft.

1-Year, 2-Hour Storm

S 36 :030 36 03
10 S7 047 21 018
15 1 059 14 012
20 _81 067 10 008
30 97 081 16 014
40 1.06 089 09 -008
50 114 095 08 007
60 1.21 101 07 006
10 1.25 105 04 004
80 1.29 108 04 003
90 1.33 A1 04 :003
110 1.39 116 03 :003
2-Year, 2-Hour Storm
S 44 036 44 036
10 10 058 26 022
15 88 073 A8 015
20 101 084 A3 011
30 1.20 100 19 016
40 1.34 112 14 011
50 1.44 120 10 009
60 1.53 127 08 007
0 1.57 131 04 004
80 L6l 134 04 :003
90 L1.65 137 04 :003
110 L71 142 03 -003
10-Year, 2-Hour Storm

5 %0 .56 05 .047 %0 .56 05 .047
10 99 91 083 .076 39 .34 032 .029
15 +281.15 407 .096 29 .25 024 0.20
20 152134 427 112 24 .19 020 .016
30 +851.63 =454 .136 33 .29 027 .024
40 2111.84 476 .154 26 .21 022 018
50 233201 494 .168 22 .17 018 .014
60 2:502.16 208 .180 +7 .14 0144 .012
70 262224 218 .187 42 .08 010 .007
80 272232 226.193 +0 .08 008 .006
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90 282238 235.199 +6.07 008 .006
100 289245 241 204 07 .06 006 .005
110 295251 246 .209 06 .06 805 .005
120 3.002.56 250 213 05 .05 004 .005
100-Year, 30-Minute 2-Hour Storm
10 74 1.21 +43 .101 60 .46 056 .038
15 216 1.55 +79 .129 45 34 036 .028
20 246 1.83 204 .153 30.28 025 .023
30 3.002.28 256 .190 54 .45 046 .038
40 2.65 221 37 031
50 297 247 32 026
60 3.25 271 28 023
70 3.39 283 14 012
80 3.52 293 A3 011
90 3.64 303 A2 010

Table 6.19 Storm Volume in Inches of Rainfall*
Duration of Storm

5 Min 10 Min 15 Min 30

Frequency Minute 1 Hr 2 Hr 3 Hr 6 Hr 12 Hr 24 Hr
1Yr 0.355 0.567 0.708 +060971 +4121 +7142 +81.52 24+1.87 25228 272.62
2Yr 0.426 0.681 0.856 +31.18 +8148 206174 24185 26227 36275 323.17
5Yr 0.506 0.810 1.02 +7146 22187 26220 27235 32287 37349 4.5 4.07
10 Yr 0.565 0.904 1.14 201.66 26216 306256 32275 37336 464.12 524.87
25 Yr 0.641 1.02 1.30 23192 30256 353.08 38332 424.08 54+5.08 6:0 6.09
50 Yr 0.698 L1l 141 26212 34287 46350 44379 5+470 66592 76718

100 Yr 0.754 1.20 1.52 30232 46320 435395 49429 354537 636385 3841

Max Prob 27.0

* Storm Volumes from NOAA Atlas 14 for the Vienna Tysons Corner Station (Station 1D:44-8737) except for the maximum
probable storm which is from NWS Hydrometeorological Report No. 51.

Amend §6-1600 (Design and Construction of Dams and Impoundments), subsection 6-1603
(Hydrologic Design Criteria for Dams Regulated by the County), by revising paragraph 6-
1603.1A to read as follows:

6-1603.1A The SDF shall be determined based on a spillway design storm determined from
Plates 46-6, and 47A-6, and 47B-6. The spillway design storm total rainfall amount shall also be
determined from Plate 46-6. The minimum storm duration shall be 24-hour. A storm hyetograph
shall be constructed using the NRSE NOAA_C, 24-hour duration, Fype-H rainfall distribution
shown in Plates 47A-6, 47B6, and 48-6. Once the spillway design storm hyetograph is
constructed, the SDF hydrograph shall be determined using standard NRCS unit hydrograph
techniques.
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Amend §6-1600 (Design and Construction of Dams and Impoundments), subsection 6-1603
(Hydrologic Design Criteria for Dams Regulated by the County), by revising paragraph 6-
1603.2E to read as follows:

6-1603.2E The 10-, 25-, and 50-year recurrence interval floods mentioned in § 6-1603.2A thru §
6-1603.2D shall be developed as hydrographs using a minimum 24-hour storm duration, rainfall
amounts from Table 6.19, storm distribution from Plates 47A-6 and 47B-6, and standard NRCS
unit hydrograph techniques for converting the rainfall hyetograph to a runoff hydrograph.

Amend Chapter 6 (Storm Drainage) by deleting existing Plate No. 3-6 (Intensity Duration
Frequency Curves) and replacing it with new Plate No. 3A-6 (Intensity Duration
Frequency Curves) and Plate 3B-6 (Intensity Duration Frequency Values):

Amend Chapter 6 (Storm Drainage) by revising Plate No. 38-6 (Typical Rainfall Ponding
Ring Section) as noted:

Amend Chapter 6 (Storm Drainage) by deleting plates 39-6 (Mass Diagram), 40-6 (Unit
Inflow Hydrograph — 10-Year — 2-Hour Storm — 1 Impervious Acre), and 41-6 (Unit
Hydrograph per Impervious Acre 100-Year Frequency Storm):

Amend Chapter 6 (Storm Drainage) by revising Plate No. 46-6 (24 Hour Design Storm
Chart for Spillway Design Flood (SDF)) as noted:

Amend Chapter 6 (Storm Drainage) by deleting existing Plate No. 47-6 (County 100 Year,
24 Hour Rainfall Distribution) and replacing it with new Plate No. 47A-6 (24 Hour Rainfall
Distribution) and Plate 47B-6 (24 Hour Rainfall Distribution):

Amend Chapter 6 (Storm Drainage) by deleting existing Plate No. 48-6 (100 Year, 24 Hour

Rain Distribution (Hyetograph)) and replacing it with new Plate No. 48-6 (24 Hour Rainfall
Distribution (Hyetograph)):
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Frequency

Duration

5 minutes
10 minutes
15 minutes
30 minutes
1 hour

2 hours

3 hours

6 hours

12 hours
24 hours

NOTES:

1-year

4.26
3.40
2.83
1.94
1.21
0.711
0.507
0.312
0.189
0.109

2-year

5.23
4.19
3.51
241
1.53
0.868
0.617
0.379
0.228
0.132

Ramfall Intensity (in/hr)

S-year 10-year 25-year

6.06 6.77 7.69
4.89 545 6.15
4.13 4.62 522
2.88 3.26 3.73
1.87 2.16 2.54
1.10 1.28 1.54
0.783 00915 1.10
0.479  0.560  0.682
0.289 0342 0421
0.170  0.203 0.254

50-year 100-year

8.39 9.10
6.76 7.28
5.77 6.22
4.20 4.57
2.93 3.25
1.75 1.97
1.26 1.43
0.785  0.897
0.491 0.569
0.299  0.351

1. VDOT equations (Fairfax County B, D & E values) were used to generate rainfall
intensities for storm durations from 5 minutes to 1 hour for the 2, 5, 10, 25, 50 & 100-

year storms.

2. NOAA Atlas 14 data for the Vienna/Tysons station was used for storm durations
greater than 1 hour.

3. NOAA Atlas 14 data for the Vienna/Tysons station was used for the 1-yr storm.
VDOT never performed a regression analysis of the NOAA Atlas 14 data for the 1-

year storm.

4. The VDOT equations although developed from a regression analysis of NOAA
Atlas 14 data will not yield exacly the same values as the published NOAA Atlas 14
data for the 5, 10, 15, 30 & 60-minute durations because of the curve fitting process.

Ref. Sec. 6-0803.2

INTENSITY DURATION FREQUENCY

VALUES

PLATE NO.

STD. NO.

3B-6
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Maximum height of ring is@’

Rainfall detention
ponding ring

1”7 dia.
hole

g E”
TYP.
1 1” half round

o
RAINFALL DETENTION

Strainer
PONDING RING
VAN
2. Ring height and diameter and num-

SECTION ber and sizes of holes are deter—
mined by roof area drained, number

One set of holes

Vertical leade NOTES:

1. Brass or stainless steel ring is placed
around standard roof drain.

of drains and rainfall design criteria.

Ref. Sec. 6-1302.10D

TYPICAL RAINFALL PONDING |PLATE NO.} STD. NO.
RING SECTIONS

38-6

Rev. 1-00, 2011 Reprint
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8

7

Note: See Table .6
*5 minutes for valu to
plot cyfves.
6
* minutes
5 |-
*\5 minutes
*20 minutes

w4 *25 mipfites
(@]

3

*30 minutes

2

1

0 | | | | | |

0 10 20 30 40 50 60
TIME (Minutes)
*Time of concentration

Ref. Sec. §-1303.7B,

, Table 6.6 UNIT INFLOW HYDROGRAPH PLATE NO. S\RQ NO.

10 YEAR - 2 HOUR STORM 40—6

ev. 1-00, 2011 Reprint 1 IMPERVIOUS ACRE
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Ref. Sec. g—1303.7B,
Table 6.

v. 1-00, 2011 Reprint

UNIT HYDROGRAPH
PER IMPERVIOUS ACRE

100 YR FREQUENCY STORM |41-6

PLATE NO.

s\zQ

NO.
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100 Yr., 24 Hr. = %3 8.41” ( Ref: NWS—TP—40 NOAA Atlas 14
PMP, 24 Hr. = 35.5” ( Ref: NWS HMR-51 )

a
100 Yr. £ 0.2 PMP

1.5 X (100 Yr.) £ 0.3 PMP
2.5 X (100 Yr.) = 0.5 PMP
3.5 X (100 Yr.) £ 0.7 PMP
5.0 X (100 Yr.) £ 1.0 PMP

*The above ranking shall be used when selecting
’Next Highest Storm’ for freeboard hydrograph

Ref. Sec. 6—1603.14A,

ioris oiiess. | 24 HOUR DESIGN STORM | PLATE No.| STD. No.
CHART FOR SPILLWAY DESIGN
Rev. 1-00, 1-04, 2011 FLOOD (SDF)

Reprint

46—-6

40



41

















